Experience with procurement of research funding and grantsmanship is an essential skill and one that is rarely taught in a manner that adequately prepares trainees for the magnitude of this professional requirement. The aims of the program described in this article are (1) to provide a mentored experience in grantsmanship through designing and concisely outlining an individual research study and (2) to supplement extramural funding mechanisms for clinical trainees to produce meaningful and substantive clinical and/or basic science research. A total of $10,000 of departmental chair discretionary funds is allocated for resident research annually. The first 2 cycles have successfully allocated the allotted funding through a competitive, scored grant evaluation process. Awardees have already produced meaningful data that have been nationally presented, submitted for publication, and integrated into an National Institutes of Health grant submission. The feasibility of implementing an intramural competitive resident research grant may have broad application within varied training environments. P hysician-scientists play key roles in the translation of research advances into evidence-based, state-of-the-art health care. 1 These individuals are central to the National Institutes of Health Roadmap. 2 Challenges to aspiring physician-scientists include (1) an emphasis on clinical productivity in an era of declining reimbursement for clinical care and (2) a higher intensity and duration of training needed for a successful research career. Research training in surgical disciplines is even more at risk, since surgical residencies are typically longer in duration than other residencies. 3 Thus, a critical mass of clinician-scientists is essential, not only to ensure that important research questions are addressed in ways that are directly translatable to the bedside, but also to provide role models of excellence in patient care and research.
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Consequently, and in concert with established Accreditation Council for Graduate Medical Education guidelines, residents and fellows participating in clinical training programs frequently participate in research as an integral component of their training. 4 To facilitate successful experiences at multiple stages of training, flexibility is key to optimize opportunities, and research needs to be supported at all levels, from medical school through residency and fellowship. 5 In addition, it is essential to provide research training prior to the first faculty position, to optimize success in obtaining funding as an independent clinician-scientist. A survey of residents also indicated that a mentor or role model is critical to success in the clinician-scientist career path. 6 As all successful independent academic researchers can attest, experience with the procurement of research funding and grantsmanship is an essential career skill and one that is rarely taught in a manner that adequately prepares trainees for the magnitude of this professional requirement. Trainees should thus be encouraged as part of their research experience to pursue intra-and extramural grant funding opportunities for support of their studies. Depending on the grantfunding mechanism, funding source, project, time commitment, mentor, and training program, trainees may have varying roles in the grant application process.
Herein, we present our nascent experience with a novel intramural competitive resident research grant, and we suggest this as a paradigm to support resident-led research within training institutions.
Methods Setting
Our department has a long history of intensive resident research support, including .30 years of funding by a T32 training grant, a robust resident research committee, and dedicated and protected research blocks (6-18 months) for all resident trainees. However, despite this intensive support, residents have frequently struggled to obtain funding outside of that secured by their mentors, specifically for pilot and side projects.
As a result, the departmental resident research committee created a dedicated grant-funding mechanism in 2014. All residents receive training on grant writing and grantsmanship, led by medical school grant staff and faculty through the resident research committee, which includes formal didactic sessions and interactive sessions reviewing drafted grants and prior successful applications. A total of $10,000 of discretionary funds is allocated for resident research annually. The grant is inspired by and modeled after the American Academy of Otolaryngology-Head and Neck Surgery Foundation (AAO-HNSF) Centralized Otolaryngology Research Efforts (CORE) resident grant program. 7, 8 The Institutional Review Board evaluated this project and deemed it exempt from formal review.
Grant Rollout
Grant applications are considered on an annual basis, with a request for applications (RFA) released in the winter, an application deadline in spring, and a funding period beginning with the new academic year. All otolaryngology resident and fellow trainees are eligible to apply, as are medical students and residents from other training programs conducting research relevant to the department. Individuals with established funding may apply only for distinct projects without overlapping budgets. No trainee salary support or indirect expenses may be requested.
Based on consensus of the medical school's grant office and Graduate Medical Education office, the following criteria were established for residents and fellows to apply for research grants: be in good academic and clinical standing, obtain explicit written approval from the training program director, and identify and enlist the involvement of a faculty research mentor.
Applications are submitted electronically. Figure 1 presents the RFA, including the application requirements and structure.
The Otolaryngology Resident Research Committee, with other supporting faculty members, reviews all submissions and provides written feedback to each applicant. To mitigate bias, all grants are independently scored by 2 faculty who are not involved with the study, and they are subsequently reviewed by research committee leadership. Decisions are based on the strength of the science, the quality of the application itself, and the feasibility of the research within the expected time frame. All applications are scored for merit based on criteria adapted from National Institutes of Health applications and modified by the AAO-HNSF CORE grant program ( Figure 2) .
Grants are awarded in four $2500 modules. Applicants can apply for between 1 and 4 modules. Applications that meet criteria for funding undergo a subsequent evaluation of budget to determine level of funding. All grant awardees are expected to submit a written progress report 1 calendar year after the grant is awarded. In addition, all awardees are expected to present their results at ensuing departmental research symposia and at a national meeting.
Results
The first RFA was announced in 2014. A total of 5 applications (representing 31% of the full residency cohort) were submitted in the initial funding round; 2 residents received grants totaling $2500 and $7500, beginning in the 2015 academic year. The funded projects involved departmental mentors with active research programs (head and neck cancer and pediatric craniofacial device development); the resident applicants proposed discrete projects within these research fields. One of the initial funded trainees is supported through our T32 grant; the other is not. One has successfully competed for an AAO-HNSF CORE grant for a related nonoverlapping project.
The initial recipients utilized funding for wet laboratory supplies, genetic sequencing, tissue procurement, and technical equipment. All of the funding was spent for projects actively supervised by their research mentors. Per their submitted research updates, both recipients successfully generated meaningful data and completed their intended aims within the allocated funding interval. Data have been presented at national meetings and have been incorporated into peer-reviewed manuscripts that remain under review. Moreover, preliminary data generated from this effort have been directly integrated into the faculty mentor's most recent R01 submission.
The second RFA prompted 6 applications (4 from residents and 2 from medical students). These were allocated to 3 meritorious applications: 1 each to 2 residents and 1 to a medical student who is also supported by our T32 training grant. The initial feedback on the program has been overwhelmingly positive ( Table 1 ).
Discussion
Despite an encouraging start, our resident research grantfunding mechanism will need to be continually vetted to more rigorously determine its success and sustainability. We anticipate that increased familiarity will augment the number of applications, although we are encouraged by the initial enthusiasm at our institution among trainees, faculty, and staff. We are prospectively following the academic productivity of all recipients, and we expect these data to mature in the coming years. We continue to survey all applicants, recipients, and faculty involved with the process.
We also recognize the existence of other models in the literature. For example, a formal 1-year training program (conducted during clinical obligations) involving regular classes in research methodology, with completion of a mentored research project, may represent a complementary model in some settings. 9 Despite the existence of many
Introduction
The otolaryngology resident research committee sponsors a dedicated grant funding mechanism. A total of $10,000 will be allocated for resident research annually. The aim of this grant program is to supplement extramural funding mechanisms in order to foster otolaryngology trainees to produce meaningful and substantive clinical and/or basic science research.
Timeline
Grant applications will be considered on an annual basis. Applications are due June 9 2017. Grant award recipients will be announced at the Krause Lectureship on June 23 2017.
Eligibility
All otolaryngology residents (including chiefs if staying at Michigan for fellowship) are eligible and will receive preference. Medical students and residents from other training programs at UMHS conducting research relevant to our department are also eligible to submit applications. Unfunded CORE (and other) grants may be modified and submitted using this mechanism; individuals with established funding may only apply for distinct projects without overlapping budgets.
Application Process
Applications should be submitted electronically. The application requires the following sections: Title; Faculty research mentor(s); Specific Aims; Impact/Significance; Training Potential (the benefit of the project for the trainee's education); Research Design; Budget; Budget Justification; and References. The entire application excluding references must not exceed 5 pages; no appendices are permitted.
Review
The Otolaryngology Resident Research Committee, with other supporting faculty members, will review the grants and provide written feedback to each applicant. Decisions will be based upon the strength of the science, the quality of the application itself, and the feasibility of the research within the expected timeframe. Residents who have previously submitted a CORE or other extramural grant (funded or unfunded) will receive priority for funding. All applications will be provided a score based upon merit (criteria similar to NIH).
Award Increments
Grants will be awarded in four $2500 modules. Applicants can apply for between one and four modules. Applications which meet criteria for funding will have a subsequent evaluation of budget that will determine level of funding.
Progress Report
All grant awardees will be expected to submit a written progress report one calendar year after the grant is awarded. In addition, all awardees are expected to present their results at ensuing Krause Lectureships, and at a national meeting(s).
Contact
Chris Oleszkowicz (christao@med.umich.edu) is the administrative contact, and all applications should be sent to her. Please contact Drs. Shuman (shumana@med.umich.edu) and/or Kohrman (dkohrman@med.umich.edu) with any questions or concerns. published descriptions of resident research programs do not provide extensive focus on grantsmanship nor offer a dedicated system for resident research funding procurement. 4 We fully recognize that our experience may require modification for translation to other programs. For example, departments without an established research infrastructure may struggle to support and foster meritorious applications without initial efforts to foster research productivity. 10 Other institutions may choose to create a resident research grant program through the Graduate Medical Education office or another setting rather than on the departmental level.
Successful procurement of funding is a constant struggle for primary investigators, as well as the departments seeking to support their work. Currently, our small grant program is sustainable only because of the pledged support of our department chair. The compelling rationale for this investment is not only the direct benefit to our trainees but also the indirect benefit to faculty in the form of trainees' productivity and effort. However, rather than indefinitely rely on this generosity in a tense funding climate, we would like to establish a funded endowment to sustain resident research.
Otolaryngology Research Grant 2016-Review Sheet
Please provide an overall score for the application as well as scores for the four individual review criteria, using an NIH 9-point scale. For both types of score, ratings should be in whole numbers only (no decimal ratings). An overall score of 5 represents an average application. Note that the overall score does not need to be a numerical average of each of the individual review criteria (i.e., reviewers may weigh the relative merits of the individual criteria differently Scored on 5-point Likert scale (5 = strongly agree, 1 = strongly disagree). n = 7, for an 88% response rate of participants in grant years 1 to 2 (some applicants applied in both years).
Conclusion
The feasibility of implementing an intramural competitive resident research grant may have broad application within varied training environments.
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